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Several people died, dozens of families had to evacuate their homes, 

and the number of people seeking medical attention for respiratory and 

allergy problems dramatically increased as a result of the fires 



African Droughts 
(New Scientist: 19:00 12 June 2002)  

 

“Although the droughts have had climate experts scratching their heads, the 

impacts have been obvious. During the worst years, between 1972 and 1975, 

and 1984 and 1985, up to a million people starved to death.” 
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Aqua-MODIS image of January 17, 2007 (NASA EarthObservatory) 



Lake Chad: poster child of African Sahel Droughts 

Terra-MODIS image of 7 February 2008 at 12:40 UT 

Fires  Bare Soil  Dust  Desertification 



Forest Reserves Under Pressure in Ghana  

In the 1973 image the 

vegetation inside and outside 

the protected areas appears 

green and robust 

In the 2002/2003 dramatic change 

is apparent; some of the northern 

reserves have been decimated 

and the northern edge of the 

forest zone has moved south 

Republic of Ghana 



Framing the Science Questions: 

Biomass burning  => land-cover and ecosystem changes, 

   => albedo change,  

   => smoke and dust emissions,  

   => atmospheric heating rates. 

 

Surface changes  => surface runoff and infiltration 

=> soil moisture content and retention 

 

 Atmospheric changes => rainfall variability 

 

 Rainfall variability => Surface and Ground-water hydrology  

   => Surface changes and Biomass burning 

 

Climate variability and trend? 

 

Lake Chad basin? 

 

Societal Benefits. 

Biomass-burning and water-cycle dynamics dilemma 
Biomass Burning => Oct – Mar  

Water cycle           => Apr – Sep  





MODIS landcover map based on  IGBP landcover classification.  



Starting 2006 

 

Biomass Burning: 

West => Decrease 

Center => Decrease 

East => Decrease 

 

 

 

Precipitation: 

West => Increase 

Center => Unchanged 

East => Decrease 

 

 

 

Surface Evaporation: 

West => Unchanged 

Center => Increase 

East => Decrease 

Covariance between BB and WC parameters 



Landcover type and Albedo Change 

1 

Hypothesis: the impact of biomass burning 

on albedo will depend on landcover type 

MODIS Landcover types 

Albedo 

decrease: 

22% Fire 



Smoke Emission Estimates and Evaluation 

Ellison and Ichoku Poster GC33A-1011, Wed 



Smoke Emissions and Regional Modeling of Heating Rates and Transport 

Yang and Wang talk 4:00 PM 



CCAM Regional Climate Change Projection 

for 2071-2100 relative to 1961-1990   

Precipitation projected 

to increase, except 

along the west coast 

 

 

 

 

Temperature projected 

to increase by 3–5 deg. 

Adegoke Talk 



Rainfall/Vegetation Correlation reveals Anomaly due to Biomass Burning 

Okonkwo GC33A-1005, Wed 



14  = rainfed cropland 

20= 50-70% cropland,  

30  = 30-50% cropland,  

110 = <30 % cropland 

130 = shrubland,  

140 = grassland,  

150 = sparse vegetation,  

180 = wetlands,  

200 = built-up 

210 = fresh water bodies  

Lake Chad Landcover Change in 2009 compared to the 1970s  

Lee and Babamaaji Talk/Poster 



Groundwater Field Survey in the summer of 2009 

2009 

1960s 
Lee and Babamaaji Talk/Poster 



Preliminary Findings  
Time Series Analysis of Regionally Aggregated Monthly Mean 

Satellite Measurements Shows That Starting in 2006: 
    
 
 
   
 
 
There is a net decrease in surface albedo due to BB. 

 
Smoke emission is significant (25% global) and mixes with dust. 

 
Climate projections show increase in Temp and Precip by 2100. 

 
Landcover around Lake Chad changed from wetland to cropland. 

 
Groundwater increased west of Lake Chad. 
 

West Central East 

Fire activity Decrease Decrease Decrease 

Precipitation Increase Unchanged Decrease 

Surface Evap. Unchanged Increase Decrease 



Next Steps 
(i) consolidation of analysis and modeling efforts  

(ii) integration of various research components  

(iii) field validation and collaboration  

(iv) share results with end-users and the community 
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